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DETAILED ACTION 
Specification 

1 . The abstract of the disclosure is objected to because in line 1 8, the applicant is advised to 
change "suppress" to -suppressing— for clarity. Correction is required. See MPEP § 608.01(b). 

Claim Rejections - 35 USC§112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

3. Claims 1 and 13 are rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

In claim 1, lines 16 and 17, "said final clutch torque" lacks antecedent basis. 
In claim 13, line 3, said "the other" lacks antecedent basis. It is suggested that "another" 
should be used instead. In lines 12 and 13, "said ratio" lacks antecedent basis. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

5. Claims 1-24 are rejected under 35 U.S.C. 102(b) as being anticipated by Rodrigues et al 
(6047231). 
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Regarding claim 1, Rodrigues (abstract, figs. 1-4; col. 2, lines 54 to col. 3, lines 1-40) 
disclose a differential limiting control apparatus for a vehicle having a clutch unit 135 interposed 
between one rotational shaft 132 and another rotational shaft 133 (fig. 1) for variably changing a 
driving force transmission between the one rotational shaft and the other rotational shaft, 
comprising: 

a feedback control clutch torque computing unit 100 for computing the clutch torque of 
the clutch unit 135 based on vehicle behaviors (col. 3, lines 1-40; col. 6, lines 39-63) through 
feedback control, 

a feed forward unit 100 for computing the clutch torque based on said behaviors through 
a feed forward control, 

a tire diameter difference computing unit for computing diameter difference of a tire (col. 
9, lines 1-21), and 

a clutch torque computing unit for computing a final clutch torque by changing a ratio of 
said torque obtained through the feedback control and the feed forward control according the 
diameter difference of the tire (col. 6, lines 42-63; col. 9, lines 1-21). 

Regarding claim 2, Rodrigues (abstract, figs. 1-4; col. 2, lines 54 to col. 3, lines 1-40; col. 
4-9) disclose the differential limiting control apparatus of claim 1, wherein: 

the feedback control clutch torque computing unit has a target differential speed setting 
unit for setting a target differential speed between the one rotational shaft and the other rotational 
shaft; 

an actual differential speed detecting unit for detecting an actual differential speed 
between the one rotational shaft and the other rotational shaft; and 
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a clutch torque computing unit for computing an engagement force of the clutch unit by 
obtaining a deviation between the target differential speed and the actual differential speed with a 
switching function by using at least a polarity related to an integral term of the deviation and by 
applying a sliding mode control. 

Regarding claim 3, Rodrigues (abstract, figs. 1-4; col. 2, lines 54 to col. 3, lines 1-40; col. 
4-9) disclose the differential limiting control apparatus as set forth in claim 1, wherein: 

the clutch torque computing unit reduces the ratio of said clutch torque obtained through 
the feed forward control as the diameter difference of the tire increases. 

Regarding claim 4, Rodrigues (abstract, figs. 1-4; col. 2, lines 54 to col. 3, lines 1-40; col. 
4-9) disclose the differential limiting control apparatus as set forth in claim 1 , wherein: 

the tire diameter difference computing unit calculates the diameter difference based on at 
least an actual differential speed between the one rotational shaft and the other rotational shaft 
when the vehicle is running substantially straight and when slippage is so difficult to be detected 
between a road and wheels. 

Regarding claim 5, Rodrigues (abstract, figs. 1-4; col. 2, lines 54 to col. 3, lines 1-40; col. 
4-9) disclose the differential limiting control apparatus as set forth claim 1, wherein: 

the clutch unit is interposed between a front axle and a rear axle. 

Regarding claim 6, Rodrigues (abstract, figs. 1-4; col. 2, lines 54 to col. 3, lines 1-40; col. 
4-9) disclose the differential limiting control apparatus as set forth claim 2, wherein: 
the clutch unit is interposed between a front axle and a rear axle. 

Regarding claim 7, Rodrigues (abstract, figs. 1-4; col. 2, lines 54 to col. 3, lines 1-40; col. 
4-9) disclose the differential limiting control apparatus as set forth claim 3, wherein: 
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the clutch unit is interposed between a front axle and a rear axle. 

Regarding claim 8, Rodrigues (abstract, figs. 1-4; col. 2, lines 54 to col. 3, lines 1-40; col. 
4-9) disclose the differential limiting control apparatus as set forth claim 4, wherein: 
the clutch unit is interposed between a front axle and a rear axle. 

Regarding claim 9, Rodrigues (abstract, figs. 1-4; col. 2, lines 54 to col. 3, lines 1-40; col. 
4-9) disclose the differential limiting control apparatus as set forth claim 1, wherein: 

the clutch unit limits a differential action of a differential interposed between left and 
right wheel. 

Regarding claim 10, Rodrigues (abstract, figs. 1-4; col. 2, lines 54 to col. 3, lines 1-40; 
col. 4-9) disclose the differential limiting control apparatus as set forth Claim 2, wherein: 

The clutch limits a differential action of a differential interposed between left and right 

wheel. 

Regarding claim 1 1, Rodrigues (abstract, figs. 1-4; col. 2, lines 54 to col. 3, lines 1-40; 
col. 4-9) disclose the differential limiting control apparatus as set forth Claim 3, wherein: 

The clutch limits a differential action of a differential interposed between left and right 

wheel. 

Regarding claim 12, Rodrigues (abstract, figs. 1-4; col. 2, lines 54 to col. 3, lines 1-40; 
col. 4-9) disclose the differential limiting control apparatus as set forth Claim 4, wherein: 

The clutch limits a differential action of a differential interposed between left and right 

wheel. 

Regarding claim 13, Rodrigues (abstract, figs. 1-4; col. 2, lines 54 to col. 3, lines 1-40; 
col. 4-9) disclose the differential limiting control method for a vehicle having a clutch unit 
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interposed between one rotational shaft and other rotational shaft for variably changing a 
transmitting route of a driving force between the one rotational shaft and the other rotational 
shaft, comprising the steps o f : 

computing the clutch torque of the clutch unit based on behaviors of a vehicle (col. 3, 
lines 1-40; col. 6, lines 39-63) through feedback control, 

computing said clutch torque based on said behaviors through a feed forward control, 

computing a diameter difference of tires (col. 9, lines 1-21), and 

computing a final clutch torque by changing said ratio of the clutch torque obtained 
through the feedback control and said clutch torque obtained through the feed forward control 
according to the tire diameter difference of the tire (col. 6, lines 42-63; col. 9, lines 1-21).. 

Regarding claim 14, Rodrigues (abstract, figs. 1-4; col. 2, lines 54 to col. 3, lines 1-40; 
col. 4-9) disclose the differential limiting control apparatus as set forth Claim 13, wherein: 

The feedback control clutch computing step has a target differential speed setting step for 
setting a target differential speed between the one rotational shaft and the other rotational shaft, 

an actual speed detecting step for detecting an actual differential speed between the one 
rotational shaft and the other rotational shaft, and 

a clutch torque computing step for computing an engagement force of the clutch unit by 
obtaining a deviation between the target differential speed and the actual differential speed with a 
switching function by using at least a polarity related to an integral term of the deviation and by 
applying a sliding mode control. 

Regarding claim 15, Rodrigues (abstract, figs. 1-4; col. 2, lines 54 to col. 3, lines 1-40; 
col. 4-9) disclose the differential limiting control method as set forth in claim 13 wherein: 
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The clutch torque computing step reduces the ratio of said clutch torque obtained through 
the feed forward control as the diameter difference of the tire increases. 

Regarding claim 16, Rodrigues (abstract, figs. 1-4; col. 2, lines 54 to col. 3, lines 1-40; 
col. 4-9) disclose the differential limiting control method as set forth in claim 13 wherein: 

the diameter difference computing step calculates the diameter difference based on least 
an actual differential speed between the one rotational shaft and the other rotational shaft when 
the vehicle is running substantially straight and when a slippage is difficult to be detected 
between the road and said wheel. 

Regarding claim 17, Rodrigues (abstract, figs. 1-4; col. 2, lines 54 to col. 3, lines 1-40; 
col. 4-9) disclose the differential limiting control method as set forth in claim 13, wherein: 

the clutch unit is interposed between a front axle and rear axle. 

Regarding claim 18, Rodrigues (abstract, figs. 1-4; col. 2, lines 54 to col. 3, lines 1-40; 
col. 4-9) disclose the limiting control method as set forth in claim 14, wherein: 

the clutch unit is interposed between a front axle and rear axle. 

Regarding claim 19, Rodrigues (abstract, figs. 1-4; col. 2, lines 54 to col. 3, lines 1-40; 
col. 4-9) disclose the limiting control method as set forth in claim 15, wherein: 

the clutch unit is interposed between a front axle and rear axle. 

Regarding claim 20, Rodrigues (abstract, figs. 1-4; col. 2, lines 54 to col. 3, lines 1-40; 
col. 4-9) disclose the limiting control method as set forth in claim 16, wherein: 

the clutch unit is interposed between a front axle and rear axle. 

Regarding claim 21, Rodrigues (abstract, figs. 1-4; col. 2, lines 54 to col. 3, lines 1-40; 
col. 4-9) disclose the limiting control method as set forth in claim 13, wherein: 
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the clutch unit limits the differential action of a differential interposed between a left and 
right wheel. 

Regarding claim 22, Rodrigues (abstract, figs. 1-4; col 2, lines 54 to col. 3, lines 1-40; 
col. 4-9) disclose the limiting control method as set forth in claim 14, wherein: 

the clutch unit limits the differential action of a differential interposed between a left and 
right wheel. 

Regarding claim 23, Rodrigues (abstract, figs. 1-4; col 2, lines 54 to col. 3, lines 1-40; 
col. 4-9) disclose the limiting control method as set forth in claim 15, wherein: 

the clutch unit limits the differential action of a differential interposed between a left and 
right wheel. 

Regarding claim 24, Rodrigues (abstract, figs. 1-4; col. 2, lines 54 to col. 3, lines 1-40; 
col. 4-9) disclose the limiting control method as set forth in claim 16, wherein: 

the clutch unit limits the differential action of a differential interposed between a left and 
right wheel.. 

Conclusion 

6. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. The following: US005979584A, US006498974B1, US006502027B2, 
US006631779B2, US 4989686, all disclose a differential limiting control. 
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Communication 

7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ronnie Mancho whose telephone number is 571-272-6984. The 
examiner can normally be reached on Mon-Thurs; 9-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jack Keith can be reached on 571-272-6878. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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